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Abstract 
The first year students of 2005/2006 session is the first batch of students who were exposed to the Outcome-Based Education 
(OBE) and were evaluated for Program-Outcomes (PO) entirely beginning  the first year until they have graduated. The 
Graphical Engineering Course (KF1173) is the faculty’s mandatory course that must be taken by every first year student in the 
Faculty of Engineering adn Built Environment, UKM. This course is comprised of laboratory work (computer software 
application of AutoCAD), projects according to respective departments and examinations (quizzes, mid-terms, and final 
examination). This is to fulfil the six POs. This paper presents on the analysis of students (2005/2006 session) under the course’s 
academic achievement by taking departments, gender and race into consideration. The aim is to review them based on these 
aspects with the highest academic achievements and better understanding of the course based on the Outcome-Based Education 
(OBE).
© 2011 Published by Elsevier Ltd. Selection and/or peer reviewed under responsibility of the UKM Teaching and Learning 
Congress 2011. 
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1. Introduction 
The concept of Outcome-Based Education (OBE) was initiated at the Faculty of Engineering and Built 
Environment, Universiti Kebangsaan Malaysia (UKM), among second semester students of the 2005/2006 session. 
These first year students were offered courses that incorporated the OBE concept which includes a course in 
Graphical Engineering (KF1173). This mandatory course was offered to amount of 364 first year students. 
The paper will discuss the level of performance and achievements of the students who have taken the KF1173 
course as they are the first group to expose completely to OBE ever since the first year until they have finished their 
programs. An analysis was conducted to compare the gender, race and department aspects. 
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2. Course Background 
This course emphasizes on design and basic drawings in engineering, done manually or by the application of 
computer software like AutoCAD. The learning syllabus comprises the basic methodology for traditional and latest 
design, the basic principles of graphical engineering such as size of drawings, line-styles, text, conventional 
symbols, orthographic and isometric projections, first and third angle projections, dimensions, distributions, multi-
aspect view drawings, list of parts and methods in combining and creating drawings (Bertoline & Wiebe 2005, Dix 
& Riley 2005, Giesecke et al 2002, Lamit et al. 1997, Yarwood 2004) . Students are also introduced to the standards 
in engineering drawings especially in Civil, Electrical, Chemical and Mechanical Engineering. 
The Course Outcomes (CO) for this course is to fulfil the Program Outcomes (PO) which are PO1- The ability to 
acquire and apply the fundamental knowledge of engineering; PO2- The ability to communicate effectively, not only 
between engineers and architects, but also the public in general; PO3- Possess thorough technical skills in their 
respective areas of specialization; PO5- Able to use systematically approach towards design and evaluate the 
operational performance; PO8- Able to recognise the requirements to undergo continuous learning and possess the 
capacity to do so; and PO12- Able to conduct the techniques, skills and modern tools in the engineering practice. 
The Program Outcomes for this course are shown in Table 1.  
Table 1. Program Outcomes for Course KF1173 
Course
Program Outcomes (PO) 
PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12 
KF1173 2 2 1 N/A 1 N/A N/A 1 N/A N/A N/A 2
1 =Fulfils PO without formal assessment   
2 = Partially fulfils PO with formal assessment   
3 = Fulfils entire PO with formal assessment 
3. Synopsis of Course Outcomes and Assessment  
The course is divided into two sessions as shown in Table 2 in order to fulfil the Course Outcomes. In the first 
session, students are exposed to the basic methodology of traditional and latest designs; and the basic principles of 
graphical engineering. It starts from the first week until the ninth week. The learning takes place during lectures 
(week 1- week 9) and creating the drawings manually and by using computer software, AutoCAD (Table 3). In the 
second session, the students are divided according to their respective departments in order to be introduced to the 
standards of engineering drawings especially in Civil, Electrical, Chemical and Mechanical Engineering (Table 4). 
This session involves lectures and also projects based on the fields of the departments. Overall, this course has 120 
credit hours consists of 21, 22, 4 and 73 credit hours of lecture, laboratory, project, and self learning, respectively.  
The course’s evaluation is based on the final examination (40%), mid-semester examination (20%), assignments 
(10%) and projects according to departments (30%). 
Table 2. Teaching plan 
Week  Topic 
1 students are exposed to the basic methodology of 
traditional and latest designs; and the basic 
principles of graphical engineering 
Communication through graphic sketching 
2 Engineering design process 
3 Engineering geometry 
4 Design visualisation 
5 Multi-view drawing 
6 Auxiliary view 
7 Pictorial projection 
8 Section view 
9 Dimensioning and tolerance 
10 students are divided according to their respective 
departments in order to be introduced to the 
standards of engineering drawings  
Standards in various engineering fields 
11 Standards in various engineering fields 
12 Standards in various engineering fields 
13 Standards in various engineering fields 
14 Standards in various engineering fields 
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Table 3. Course outcomes of the course  
Course Outcomes 
a. Understand graphics as thebasic communication and 
methodology of the design process. 
b. Understand the standards and common cases as well 
as dimensioning methods and tolerance in technical 
drawings development. 
c. Understand the geometries of the development of 
design projects. 
d. Understand the displaying techniques for graphical 
communication in design process. 
e. Able to develop multi-aspect sketches, additional and 
sectional  views. 
Table 4. Course outcomes for every department  
Departments Ability to interpret engineering drawings in their respective fields. 
Civil and Structural a. Ability to draw the layout and arrangements of engineering works. 
b. Ability to draw a building’s structural layout including drawings of the 
beam and slab (reinforced concrete and steel). 
c. Ability to draw detailed, accurate drawings (sections and connections). 
d. Ability to draw detailed drawings of civil engineering works (drainage, 
water supply, sewerage system and roads).  
Chemical and Process a. Ability to draw a process-flow diagram. 
b. Ability to draw a flow diagram for instrumentation process. 
c. Ability to draw a layout for chemical plants. 
Electrical, Electronic and 
System 
a. Ability to identify electrical symbols. 
b. Ability to draw a schematic drawing of electrical wiring. 
c. Ability to draw a layout of Printed Circuit Board. 
d. Ability to operate the graphics software in electrical engineering. 
Mechanical and Material a. Ability to produce drawings of work and installations. 
b. Ability to draw machine components in 2D and 3D forms. 
c. Ability to draw layouts of air-conditioning components in a building. 
d. Ability to draw a layout of components in hydraulic and pnuematic 
systems. 
4. Analysis of Academic Achievement 
The Graphical Engineering Course is one of those that have started to implement the OBE system in its teaching 
around the second semester of 2005/2006 session. An analysis on the comparison of academic achievements in the 
course was conducted to observe the relation of the success with aspects like gender, race and departments. There 
were 373 students who have registered in the course in the 2005/2006 session. Figure 1 shows the number of first 
year students in the Faculty of Engineering for the second session of 2005/2006. The students were from Civil and 
Structural Engineering (CSE), Mechanical and Material Engineering (MME), Chemical and Process Engineering 
(CPE), and Electrical and Electronics Engineering (EEE) Departments. The highest percentage of respondents were 
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from the Civil and Structural Engineering with 97 students (22.72%), respondents from the Mechanical and Material 
Engineering came in second with 96 students (26.45%), followed by respondents from the Electrical and Electronics 
Engineering and the lowest number of respondents were from the Chemical and Process Engineering with 76 
students (20.94%).  
The average score for students based on gender is shown in Table 5. The result shows that female students give a 
higher average score of 46.43% than the male students with 46.34%. However, the score gap between those two is 
not very significant, which is only 0.09%.  
The academic performances according to race show that there is a significant gap between Chinese and the rest of 
the group. The average score according to race is shown in Table 6. The Chinese is ahead of all the other races with 
50.01% followed by the Malays with 43.37%, then the Indians with 35.38%, Bumiputra (non-Malays) with 33% and 
others with 40.07%. This means that the Chinese is considered outstanding in terms of academic performance even 
though this course has been implemented with the OBE system. 
Table 7 shows the average score according to departments. From the table, the students of Mechanical and 
Material Engineering Department give the highest average score among all the departments with 48.54%. The 
average score for students from the Chemical and Process Engineering Department is the second highest (46.66%), 
while the Department of Electrical, Electronic and System Engineering in rank three (45.35%) and the Department 
of Civil and Structural Engineering scored the lowest with 45.05%. 
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Figure 1. Number of students according to the departments   
Table 5. Average score according to the gender 
Gender Average Score (%) 
Male 46.34 
Female 46.43 
Table 6. Average score according to the race 
Race Average score (%) 
Malay 43.37 
Chinese 50.01 
Indian 35.38 
Bumiputra (native) 33.00 
Others 40.07 
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Table 7. Average score according to gender 
Departments Average Score (%) 
Civil and Structural 45.05 
Chemical and Process 46.66 
Electrical, Electronics and System 45.35 
Mechanical and Material 48.54 
5. Conclusion 
As a conclusion, implementation of the OBE system in the teaching of Graphical Engineering Course (KF1173) 
still showed a similar pattern of academic performance with when before it was introduced if the evaluation was 
done based on the comparison of average score according to race, gender and departments. If viewed from the 
overall average score, it is found that these average scores of students are considered low, ranging from 40% to 
50%. Therefore, improvements in the methods of teaching should be enforced since the second semester students of 
2005/2006 session were the first batch to be introduced to the OBE system. 
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